Abstract. Current work on applying scientific methods to capture the cultural values as requirements for business
Introduction
Organisations have acknowledged the importance of a well aligned business and IT to ensure competitiveness. However, achieving alignment is difficult due to challenges such as poor shared knowledge management [1] , rigid alignment strategy constricting the ability to adapt to changes [2] and miscommunication due to "language" differences between the business and IT domain [3] . The failure to capture and account for social views and influences can affect alignment problems [4] . IT spending is an organisation's major investments. Increasingly complex and expensive IT deliveries [5] , [6] directly impacts an organisation's business performance and has reigned as one of their top concerns [7] . The alignment quality is measured by 1) the value added by the business services to the enterprise to achieve their business goals, 2) the optimum "performance versus cost" of the IT capabilities to complement the value added business services. Therefore, a sensible alignment strategy between business and IT is essential to help organisations improve their financial efficiency particularly towards their IT investments. Organisations require a mechanism that can provide the mapping of the current business service with the "best fit" IT capabilities. They also need to be able to provide recommendations for the future IT strategy to assist in decision making for their IT investments, which inevitably improve the business service and IT applications alignment. However, before any alignment activities can be performed, a set of comprehensive and accurate requirements are needed to form a solid foundation to ensure well aligned business and IT. Business and technology consultants are facing challenges in articulating what IT applications are currently used for adding business value in an organisation. It is also difficult for consultants to recommend the future of those IT applications in relation to effective computing resources in the organisation. There are a number of factors contributing to these difficulties, 1) business environments have become complex and IT applications are deeply integrated with the business operations; 2) various IT applications serve different users for different purposes in their work; and 3) The socio-technical phenomenon impacts on business behavior towards IT applications. IT applications also add different benefits to the business performance and these benefits or values are normally perceived differently from a cultural perspective [8] , [9] . Such multiple dimensional aspects can be described by complex business-IT alignment requirements which need to be captured by consultants. Well gathered and represented requirements enable the production of better analysis results for the current state of the business and IT alignment. It also helps the organisation in setting the future direction of the organisation to achieve their ultimate aims and objectives. Therefore, having the right requirements will ensure that the organisation will have the correct knowledge to establish a better alignment between their business and IT aspects [10] , [11] .
The Business-Technology Alignment Consulting Framework, therefore, has been developed to facilitate the analysis of business-IT alignment requirements in organisations. This framework enables consultants to establish a holistic view of the business situation and the IT applications supporting the business. The framework first defines whether a business operation is a core or supporting service. It then identifies and prioritises the future of the IT applications based on their support of these services and recommends, depending on the business service that the IT supports, if an IT application should be developed/upgraded with new functions to adequately serve a wider range of business operations, or be outsourced to reduce unnecessary incurred cost to the business. The framework techniques are developed and implemented in a consulting CASE tool. The paper is structured as follows; Section 2 discusses the issues of business and IT alignment vs. socio-technical aspects of Information Systems. This section also discusses the complexity of eliciting informal requirements to establish the business and IT alignment. Section 3 describes the adoption of an Organisational Semiotics approach in the consulting framework design to support this. Section 4 describes the Business-Technology Alignment Consulting Framework and three of its techniques, Business Service Analysis, Business Norms and Business Service Valuation for modeling the business landscape through articulating the cultural aspects in an organisation into an explicit form that reflects the business and IT alignment requirements and level. Section 5 draws conclusions and suggests future work.
Business and IT Alignment from a Socio-technical Viewpoint
The relationship between business and IT in organisations has a socio-technical aspect that can be viewed via socio-technical theory. Socio-technical theory is a set of explicit concepts that considers the complex interaction of the social aspects, which influence the usability and functionality of technology capabilities [12] , [13] , [14] .The social aspects such as the behavioural patterns of the stakeholders involved are one of the important factors that impact the effectiveness of the technology that supports the business in an organisation [15] . However, the associated mapping and representation of the socio-technical aspects of the organisation is difficult in practice [16] , [17] , particularly to achieve business and IT alignment.
One approach to achieve business and IT alignment is through enterprise architecture frameworks (EAF) [18] , [19] often using service oriented architecture (SOA). The Open Group Architecture Framework (TOGAF), aims to establish a proper alignment between the organisation's business strategy and IT capabilities in a well-structured, comprehensive and systematic manner [20] . Work done in [21] highlights how TO-GAF can assist an enterprise to develop a new alignment between business and IT, or improve the existing alignment through the Architecture Development Model (ADM) life cycle. The emergence of SOA concepts has influenced a paradigm shift in business thinking where business components can be viewed as services [22] , [23] , [24] . Subsequently, these services can be assessed regarding the value they add to the profitability and sustainability of the business. The adoption of SOA in business architecture is beneficial as SOA concepts remove redundancies and align IT infrastructures [25] . The ability to deconstruct business components and organisational structures into sets of services behaving in a service-oriented manner, supports the enhancement of EAF [26] . Yet, the integration of EAF and the SOA concept is not simple as SOA is still considered as an immature technology with no specific foundational theory, and this indirectly complicates the process of defining granular and reusable business and IT services [22] . Work presented in [27] , [28] , illustrates the integration of EAF and SOA concepts by establishing the linkage of the business services with IT capabilities. However, these approaches focus more on business services than on IT services performance. The availability of information on the IT services performance is crucial to analyse the linkage between business and IT services.
The complexity of alignment is also raised by the fact that the business includes the organisation of people, which cultivates social and cultural informalities. However, accurate inclusion of the socio-cultural factors contributes to the success of the alignment as highlighted in [29] , [16] , [3] , [17] . Work presented in [30] also recognizes the importance to missing non explicit stakeholder social information(s) in modeling enterprise architecture. Lagerstrom et al. [4] address such factors by focusing on stakeholders and their behaviour. However, there is no specific analysis for 1) how stakeholders gain value from their involvement in the business activities and 2) their important views of the value added, or otherwise, by various business services. Cultural aspects have been recognised to fill the informal requirements gap in the business and IT alignment. A study has shown that 30% of companies have failed in their attempt to achieve business and IT alignment [2] . The main problem highlighted is the miscommunication between business and IT caused by unclear specification of the organisation's business and IT requirements. Business and IT should have a well-defined understanding of their own domain within the organisation before proper alignment between them can be successfully achieved. It is often the case that the poor understanding between the business and IT requirements can critically affect the quality of the alignment [31] . Eliciting and representing the business requirements is important for accurate mapping of IT capabilities to obtain the optimal alignment between business service and IT capabilities [32] . Incomplete requirements were also found to be the top reason for failures in the Information System (IS) projects, whereas user involvement was found to have high influence on the IS project success factor [33] . The notion of "completeness" in requirements definition is problematic as there is no specific standard or easy procedure to determine the validity of the requirements information that is important and required by the consultant provided by the users (in our interest, the organisations) [34] . The missing requirements are found to arise from intangible information within the informal (e.g. socio-cultural) factors in the organisation that are difficult to elicit and represent [8] , [35] . Incorporating the cultural aspects in the informal requirements is therefore important to fill in gaps in the requirements that forms the foundation for the business [36] .
Techniques such as use case development, user centered design. structured interviews and informal modeling, which are among some of the widely practiced approaches by the IT consultant (acting as requirement engineers) [37] , are available for eliciting requirements from stakeholders. However, very little attention is given to documentations providing clear understanding and management of the requirements. Well-recorded requirements ensure the identification of any incomplete requirements and enable the realisation of potential reuse of the requirements [38] . One problem identified in the requirement elicitation is the lack of ability to express and record the stakeholders' requirements in an understandable form, for not only the consultants to build the alignment, but also for the non-technical people in the organisation being analysed [39] .
Articulation of Complex Business and IT Alignment Requirements
In an organisation context, business functions are performed within a social system, where people behave in a coordinated manner that corresponds to certain specified norms [40] . Organisational Semiotics (OS) [41] , [8] provides a set of elaboration techniques for stakeholder identification and analysis. Treating any technology change, e.g. the introduction of a new IT system, as a course of action, the Stakeholder Identification method aids the analysis by placing the change as the focus of the analysis, which is surrounded by potential stakeholders. The roles, responsibilities and impact of the stakeholders in relation to each course of action can be articulated in a structured manner by careful application of semiotic based stakeholder theory. The application of OS concepts in modeling organisations is supported through a set of tools called Method for Eliciting, Analysing and Specifying Users' Requirements (MEASUR) [42] , e.g. problem articulation method (PAM) and norm analysis method (NAM). PAM provides a set of mechanisms to identify the main issues related to the organisation context, which enables an establishment of understanding of a complex problem situation faced by the business. Valuation Framing serves as a feedback in PAM to measure the satisfaction level of the user's needs to the target technical system and is performed iteratively to refine the requirements [41] . The diversity of cultural values among the users influences their perception of the business and IT being measured. Valuation Framing adapted from Hall's [43] ten cultural aspects can provide a basis for capturing and measuring these cultural values. The valuation framing process integrates Hall's metrics with traditional metrics covering quality, performance and providing the organisation with robust information (with added values from cultural aspects) to assist in their decision making process. An Organisational Onion technique facilitates a representation of the stakeholder's relationship to the business function and level of influence in the organisation. Through the definition of the formal, informal and technical factors within the Organisational Onion it addresses the relationships among the stakeholders. It supports the "notion of viewing an organisation as a social system where the people involved internally and externally behaves in a structured patterns that are govern by a certain system of norms" [8] .
The norm analysis enables an organisation to study holistically the behaviours of their members and the active interactions between the members that are driven by norms [40] . The norms define the knowledge of the business processes in the structure of <context>followed by the conditions applied in <state> to the associated stakeholders affected or responsible <agent> and to the categorisation of the type of action <deontic operator>, and the <action> needed. According to Organisational Semiotics, norms can be categorised into formal and informal. Formal norms are a set of statements, such as business rules governing the business process, which define the expected or intended behavior of the business in an organisation. However, in practice, the stakeholders that are directly involved within the business may develop their own interpretation of the formal norms through adaptation from their cultural background. These informal norms may not be explicitly defined as the behavior of the business and they should not overwrite the formally defined norms. However, these informal norms provide knowledge of the actual social practices that relate to the formal norms of business. Using such knowledge, the organisation will have the capability to implement their strategy and ensure business processes that best fit the working culture, which will eventually improve business performance and productivity.
The Design of the Business-Technology Alignment Consulting Framework
The consulting framework, as it is developed in collaboration with Capgemini [44] , is devised to aid a business and IT alignment. The methods in this framework are underpinned by SOA, TOGAF, PAM, and NAM. The framework consists of a requirements stage; valuation stage; and strategy formulation stage (see Fig. 1 ). In the first stage, the requirement elicitation for the overall business operations establishes a holistic view of the core and supporting business services. In the second stage, the requirements are analysed to assess the value of the IT applications that support the business services by applying the Valuation Framing techniques [41] . This assessment incorporates an assessment of the financial aspects, (in the IT Financial Analysis component), that influence the value of the IT applications towards the business services. The valuation phase outputs provide information on the state or performance of the IT applications in relation to the business services and enables recommendations to optimise the IS/IT performance in the third stage. The consulting framework guides the enterprise to formulate a strategic and flexible IT strategy for improving the business-IT alignment. The verification of the design was obtained from a group of consultants in the Capgemini consulting team who worked on the actual client case studies. The design of the consulting methods with the techniques has been iteratively refined during the consulting activities.
Conceptual Model of the Consulting Framework
The consulting framework facilitates the analysis of business and IT alignment by a set of techniques as shown in Fig. 1 [44] .
Business Domain Analysis analyses the organisations' high level background context, which includes the organisations' business goals and strategy, market and competitive conditions, internal structure, core business services, internal and external main stakeholders and finance flow. The component segments the enterprise's background information into five sections: organisation aspects, business structure, services, external stakeholders and finance. The segmentation is based on Osterwalder's business model [45] .
Business Service is where details of the business service including the business processes, the association (if any) of the business services to other business services and the list of the IT applications assigned to support the business services are extracted. This Analysis captures the informal aspects through the Business Service Norms Analysis, eliciting the organisation's business norms within the business processes that support the business services. To complement the analysis in achieving the holistic view of the business service, its cultural value is evaluated in Business Service Valuation. The analysis will be presented and discussed in detail in the following section.
Business Process Analysis provides detailed descriptions of processes/subprocesses and activities involved in the business services. The business processes are influenced by, and are tightly integrated with, business norms. The business service norms analysis captures the behaviour patterns as requirements enabling us to derive the business rules from both the business and customer focused perspective. It also identifies the informal factors involved in the business service, such as strategies, cultures, unwritten conventions and common practices supporting the business capability. The analysis extends the details of the business rules and procedures with knowledge of any pre-conditions and post-condition from the Business Process Analysis.
Stakeholder Analysis is the component where the detailed analysis and elicitation of requirements of the associated stakeholders of the business service is performed. Stakeholder Analysis enables the identification and evaluation of highly influential stakeholders and their influence on business services in the enterprise, refining the stakeholder information identified in the business service analysis. Stakeholders perceive different values for the business services according to their perspectives. The stakeholder valuation of the business service is one of the important factors in the Business Service Analysis.
IT Inventory is the IT applications requirements analysis, where detailed information concerning the IT applications assigned to support the business services are elicited. The IT Application Inventory analyses all the IT applications in the enterprise to provide a foundation for further valuation assessment. The inventory component is divided into: 1) current IT applications (as-is state); and 2) recommendation for future changes to IT applications (to-be state). In the as-is state, each IT application available within the enterprise is recorded and described in detail: its capabilities, financial cost and technical value. The IT application value is evaluated in a separate component in the second stage, IT Application Valuation whereas, in the to-be state, the inventory includes recommendations for decisions to be made for the status of each IT applications (e.g. to be outsource, upgrade to improve performance, merge with other applications etc). The comprehensive requirements from both the business processes and services and IT applications form the basis for the components in the next stage, the Strategy Formulation to formulate future IT strategy that improves the business-IT alignment. Fig. 2 presents a case study to illustrate the framework. Techniotics™ is an advanced systems development company operating in three markets: advanced intelligent systems, defence electronics and robotics, alternative energy systems. It has global presence and market capitalisation and the following core competences: 1) highly skilled and rewarded, networked and virtual workforce; 2) patented processes for advanced electronics and autonomous systems manufacture; 3) extensive range of patents and intellectual property in the three sectors; 4) rapid design to manufacture virtual processes; and 5) innovative knowledge focused on new product development processes.
The Application of Business Services Analysis
In the analysis process, we focus on a Techniotics™ example core competency: the innovative knowledge focused new product development processes. This is provided by Techniotics™'s unique range of engineers and scientists and marketing staff that form the core product concept teams, supported by global part-time problem solving consultants connected as virtual team members to the company and the extensive supporting IT systems. The key service is Product Conceptualisation. This internal service delivers an output: to identify three product concepts using the marketing departments' concept market specification that has been developed from an external client request for a new product/service. Product Conceptualisation is part of their New Product Development service that comprises several sub-services. The service operates according to a set of business rules or norms and is subject to constraints from business strategy, marketing and compliance. The set of business norms also have related social implications and social norms. For example a business norm specifies the internal company teams' tasks. This satisfies business norms that ensure for example, satisfaction with the task and support of the social contract that the key stakeholder value. 
Business Service Analysis for the Alignment
Business Service Analysis in Fig. 3 assesses each business service which is defined by Business Domain Analysis with regard to their capabilities, stakeholder's participation in the business process, and IT applications support. In the business service analysis, a number of further techniques (see the shaded elements in Fig. 3 ), e.g. business cultural valuation, stakeholders analysis, definition of service norms, and business process modeling, IT Inventory, IT Application Valuation are applied and the corresponding outcomes recorded in this document.
Fig. 3. The analysis of business service requirements
The business service of Product Conceptualisation is a core service, which identifies new product concepts based on ideas from the clients. This business service can be described with service name, ID, description, date, and list of associated stakeholders, which are further analysed in detail by using the Stakeholder Analysis. The business behavior is described in P47 in conjunction with the service norms. Product Conceptualisation carries out its function in relation to other business services, e.g. it jointly produces the outcomes with Service-Product Feasibility Study & Selection.
Product Conceptualisation is supported by a list of IT applications, i.e. SOSUS, CONNECT, and REGULUS, each of which is detailed in the IT Inventory. Its value to this business service is calculated in the example as 73% by the IT Application Valuation. This value implies that the IT applications that the organisation has invested in, gives a good ROI in terms of its support of the functions in the business service. The requirements documented in this structure are used as the input for the subsequent analysis in the consulting process.
Norms for Governing the Business Behaviour
A norm is considered as a control mechanism for the business to deliver its value to customers through the business services. These business services are performed by the stakeholders whose behavior impacts on the business output. The consulting framework identifies two types of norms, i.e. service norms and social norms, which may govern the business services. Service norms as formal norms define a business context (i.e. business service) where the activities are conducted by the stakeholders through the business processes. Fig. 4 presents the service norms which govern the business behavior of Product Conceptualisation. Each norm focuses on the specific expected behavior of Product Conceptualisation. For example, PCIdentify1002 defines that the proposed new product concepts can only be accepted by the MD if they satisfy the business strategy.
Social norms as informal norms are implicit and not formally codified. These norms are used by individuals and groups to execute the actual behavior (vs the codified behaviour). Social norms need to be identified to appreciate the stakeholders' rights and interest in the business activities and the related technology. It is important to take these factors into consideration as stakeholders are the influential aspects in determining the value of the business activities and IT support. In the consulting framework, the social norms are derived from the Hall's ten cultural aspects which characterise some quantified measurements. The social norms in the consulting analysis are applied to evaluate business cultural value in a Business Service.
Evaluate the Cultural Values of Business Services
During the Product Conceptualisation analysis, the business cultural value needs to be assessed. Such cultural values should be taken into account in the business service analysis as this can provide a more truthful view of any lack of alignment, or forced perceived alignment due to political/social pressure affecting an individual's value judgment. In conducting a valuation, the Business Service Valuation is used in Fig. 5 .
In the valuation matrix, the relevant stakeholders and criteria are also weighted accordingly to its degree of significance on the business service. The weighting schema or values for both are not fixed and can be adjusted to suit the objective of the consultancy exercise, provided the total weighting of all involved stakeholders in the business service and the overall criteria sums to 1 respectively. The stakeholders then rate each of the criteria based on the value range -3 to +3. In the valuation of Product Conceptualisation, six stakeholders have been identified and weighted. These stakeholders rated the business services and first, the overall value of the business service cultural value per stakeholder is calculated by VS i . Then, the value is recalculated The business service analysis needs to be conducted on all business services in Techniotics™ to establish a holistic view of the business. As the framework requires a full spectrum of quantitative and qualitative analysis supporting alignment, the technical aspects (i.e. IT) in the organisation need to be thoroughly analysed by using Portfolio Value analysis which analyses the financial aspects and risk management. The outcomes of this analysis assists the formulation of IT strategies for Techniotics™, i.e. what IT applications should be invested in the future, what IT applications should be considered for outsourcing etc. A socially informed IT strategy can help organisations make the right decisions for IT applications based on the business and IT alignment.
Conclusion
The design of the consulting methodology has been discussed, focusing on the Business Service Analysis component and its close relationship with the Business Service Norms Analysis which provides a structured approach to elicit the social (cultural) aspect values embedded in the business. The articulation of the social values helps to provide a more complete and holistic representation of the business services in the organisation. We have, using the example, shown how to identify the business norms provided by the analysis methods and techniques. We have also addressed the need to include the cultural aspects that impact the business and IT alignment. Although the social aspect is considered as implicit knowledge, it can have a significant influence on the business service values and IT applications that support the business services.
The holistic representation from the business service analysis is complemented by the Business Service Valuation in the Portfolio Valuation where the emphasis is on determining the cultural values of the business service. The analysis is performed by capturing the organisation stakeholders' perception of the business services and IT applications. The outcome of the complete valuation phase enhances the holistic view of their business-IT alignment presented in the Business Service Analysis and contributes to the other analysis components, specifically the Strategy Formulation component, where a future IT strategy and a roadmap for an improved alignment can be developed for the organisation.
Future work will focus on the development of a complete consulting methodology. This will include a validation of the architecture using actual organisations. This is critical to test the framework against real business issues to ensure the validity of the methodology for practical use. Further development to complete the consulting methodology toolset is also under construction.
